Background: Childhood brain tumor diagnoses are stressful for families. Children diagnosed with craniopharyngioma (Cp) present with particularly challenging medical and cognitive problems due to tumor location and associated biophysiologic comorbidities. This study examined parental distress in a sample of families of patients with Cp treated with proton beam therapy to identify factors for targeting psychological intervention.
INTRODUCTION
The diagnosis and treatment of childhood brain tumors has a significant impact not only on the child but also on his or her family. While parents generally adjust well to the pediatric cancer experience, a Abbreviations: BASC-2, Behavior Assessment System for Children, Second Edition; BRIEF, Behavior Rating Inventory of Executive Function; BSI, Brief Symptom Inventory; Cp, craniopharyngioma; CPT-II, Continuous Performance Test-II; CSF, cerebrospinal fluid; DI, diabetes insipidus; D-KEFS, Delis-Kaplan Executive Function System; GSI, Global Severity Index; HI, hypothalamic involvement; PSDI, Positive Symptom Distress Index; QoL, quality of life; SD, standard deviation; SES, socio-economic status; WMI, Working Memory Index considerable number of parents continue to experience psychological distress, anxiety, and symptoms of post-traumatic stress after termination of their child's cancer treatment. [1] [2] [3] [4] [5] [6] [7] [8] Parents of these children may experience significantly worse quality of life (QoL) across the domains of physical functioning, general health, social functioning, and mental health. [9] [10] [11] Moreover, they may report feelings related to insecurity, lack of control in everyday living, greater reliance and dependence on others, chaos, and loneliness. 10 Some researchers 5, [12] [13] [14] [15] have found that feelings of uncertainty, disease-related fear, and loneliness do not diminish over time, and feelings of loneliness may increase over time. 5 Some predictors of parental maladjustment following a child's cancer diagnosis have been identified in the literature. For example, mothers of children with cancer report more psychological distress and perceived family conflict than their spouses do. 16 In addition, while psychological distress tends to decrease over time for both parents, mothers have been found to report slightly more emotional distress than fathers up to 1 year post diagnosis. 1, 17 Other negative predictors of parental adjustment include low socio-economic status (SES), recurrence of the disease in the child, limited access to social support, and worse health status of the child. 6, 15, 18 Though child cognitive functioning as a predictor of parental distress has not been reported in the oncology literature, having a child with greater cognitive difficulties following traumatic brain injury is associated with greater parental distress. [19] [20] [21] In contrast, for parents of children with cancer, social support, familial cohesion, and adaptability have been found to be associated with lower parental anxiety, distress, and post-traumatic-stress symptoms. 18, [22] [23] [24] [25] For example, parental adaptive style has been found to be a predictor of post-traumatic stress in guardians, as individuals that fall under the category of Low Anxiety or Repressor on the Adaptive Style Paradigm report healthier emotional functioning. [26] [27] [28] [29] [30] Parents of children with craniopharyngioma (Cp) may be at particular risk of psychosocial difficulties due to the unique medical challenges of Cp. Cps are histologically benign tumors located at the base of the brain above the pituitary gland and close to critical vasculature.
While the overall survival rate is high (>80%), there is a high morbidity risk secondary to tumor and treatment given the tumor location. 31, 32 Specifically, individuals diagnosed with Cp are at risk for headaches, nausea and/or vomiting secondary to hydrocephalus, vision changes, endocrinopathies, increased fatigue or sleepiness, and mood and/or behavior changes. Studies report reduced health-related QoL and high levels of psychosocial morbidity. [32] [33] [34] [35] Although Cp is a benign entity, the treatment mirrors the treatment for malignant brain tumors and routinely involves surgery and/or radiation therapy. Proton therapy, a relatively newer form of radiation therapy, has notable potential benefits over conventional radiation therapy using photons, including potential sparing of greater volumes of normal brain tissue. Initial studies have shown better preservation of intellectual functioning and processing speed with proton therapy, 36, 37 but are limited by factors such as small sample sizes, missing data, and lack of appropriate control groups. We have previously shown that children treated for Cp show weaker cognitive performance in comparison to normative expectations prior to proton therapy, resulting from tumor effects and surgical intervention. 38 Given the active role parents play in the treatment of childhood brain tumors, better understanding of their emotional functioning can provide a fuller picture of the support needed to help families cope. 39 The present study investigated parental distress in a sample of families of patients with Cp to identify associated clinical and cognitive factors for targeted intervention. More specifically, parental distress was measured prior to proton beam radiation as well as 1 year post treatment to identify predictors of distress at presentation and examine how parental distress may change over time. Based on the existing literature, we hypothesized elevated parental distress at baseline that would persist a year later among some caregivers.
We also hypothesized child characteristics such as increased rate of endocrinopathies or executive dysfunction, which may require greater parental management, would predict greater parental distress. 
METHODS

Participants
Procedure
Some patients were selected for surgical resection based upon assess- 
Measures
Parents completed the Brief Symptom Inventory (BSI) as a selfreport measure of psychological distress within the past week. This measure has well established reliability (e.g., alpha coefficient = 0.70-0.88) and validity (e.g., highly correlated with the SCL-90-R subscales, with correlations from 0.88 to 0.94) and has been previously used with the oncology population. [42] [43] [44] This questionnaire assesses nine symptom dimensions across three global indices. 45 For the purpose of this study, the researchers looked specifically at the Anxiety and Depression dimensions as well as Global Severity Index (GSI) and Positive Symptom Distress Index (PSDI). The GSI is a measure of overall psychological distress level and the PSDI is a measure of symptom intensity. Scores on the BSI are reported in terms of standardized t-scores, with a mean of 50 and SD of 10, with higher scores indicating higher levels of distress.
TA B L E 1 Demographic and clinical characteristics
Patients completed neurocognitive assessment at baseline (pretreatment; n = 96) as well as 1 year after completion of proton therapy (n = 73 
Statistics
One sample t-tests were performed to compare mean baseline BSI scores to normative means and chi-square analysis was used to com- 
RESULTS
At baseline, t-tests indicated parents reported significantly higher levels of distress than normative means on Anxiety, Depression, GSI, and PSDI BSI scales (Table 2) . Further, chi-square analyses revealed that clinical levels of anxiety and PSDI at baseline were significantly higher than expected based on population norms (Table 2) . Linear mixed effects models indicated BSI scales (Depression, Anxiety, GSI, and PSDI) decreased over time; however, only the decrease in Anxiety was statistically significant (Table 3) . At 1 year after completion of proton therapy, both t-tests and chi-square analyses revealed an elevation in PSDI (Table 2) .
Linear mixed effects models indicated parent report of child executive dysfunction (e.g., BRIEF Global Executive Composite) and behavioral issues (e.g., BASC-2 Internalizing Problems) plays a more significant role in predicting parental distress at baseline (P < 0.05) than patients' cognitive performance or medical status (Table 4) Given this finding of potential discrepancy between parent report of cognitive skills and child performance on cognitive measures of the same construct, we created a discrepancy score for working memory (BRIEF WM scale z-score and Wechsler WMI z-score) and calculated correlations between this discrepancy score and BSI indices.
TA B L E 2
These correlations revealed that a greater discrepancy (parent negative reporting style) correlated significantly with Depression, GSI, and PSDI BSI indices, with a trend for correlation with the Anxiety BSI index ( Table 5 ). Given that linear mixed effect models showed a significant reduction in Anxiety over time (P < 0.05), further analysis was conducted to explore predictors of change for this BSI scale. It was suggested that only extensive HI at baseline predicted the reduction in Anxiety (P < 0.05) ( Table 4) .
DISCUSSION
This study demonstrated that parents of children diagnosed with Cp Internalizing Problems Index). Of particular note, the more discrepant parent report of child cognitive performance was from their child's actual cognitive performance (negative reporting style), the more distressed the parent reported being on the BSI.
Compared to the existing literature, the current findings add mixed support. Consistent with the greater literature base, parental distress persists over time for some parents. That is, while many parents cope well, particularly a year after treatment initiation, there is a subset that continues to be distressed and may profit from early intervention. As previously discussed, a significant number of parents of pediatric patients with cancer experience psychological distress, anxiety, and symptoms of post-traumatic stress even after termination of their child's cancer treatment, with some parents experiencing psychological symptoms up to 5 years post treatment. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] Inconsistent with the literature, our findings suggest that parent gender is not predictive of parental distress. For example, some research has found maternal caregivers to report more psychological distress and perceived family conflict than their spouses. 16 This may best be explained by A number of meaningful conclusions with clinical implications can be drawn from this study. First, the findings may suggest that children having greater cognitive and behavioral issues in the real-world setting have parents that are most distressed. Alternatively, and perhaps more importantly, these findings may best be explained by a negative parent reporting style, whereby the most distressed parents overly report negative child characteristics. This is similar to findings in the adult breast cancer literature whereby women who are more depressed report greater cognitive problems, irrespective of their actual cognitive performance. 57 Research has shown problem-solving skills training can be used to address a wide range of emotional problems, including depression and anxiety arising from chronic conditions such as cancer. [58] [59] [60] [61] [62] Problem-solving skills training was developed to target parental dis- example, given that a higher number of surgeries predicted increased GSI, it may be beneficial to teach coping skills to these parents to specifically get through surgeries with the least distress. Further, increased HI at baseline predicted a decrease in anxiety over time.
TA B L E 4 Predictors of BSI Anxiety at baseline and change over time among caregivers
Teaching coping strategies to parents for caring for a child with multiple endocrinopathies and their complicated medical management may be beneficial. works. 64 
